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Description 

[0001] The present invention relates generally to a 
medical implant. More specifically it relates to a device 
for detecting magnetic fields around such an implant. 
[0002] In a medical implant, such as a pacemaker, a 
magnetic field detector is used for non-invasive activa- 
tion of different functions in the implant with the aid of a 
permanent magnet placed in the vicinity of the implant 
on the outside of the patient's body. Some of the func- 
tions which can be activated in e.g. a pacemaker are: 
disabling the pacemaker's demand function so the 
pacemaker adapts its operation to battery capacity and 
having the pacemaker operate in a special, temporary 
stimulation mode, e.g. in tachycardia and in conjunction 
with pacemaker programming. 
[0003] Outside the implant art, the detection of mag- 
netic fields in a plurality of different ways, e.g. with the 
aid of reed switches, by changing the resonance fre- 
quency or inductance etc., is generally known. 
[0004] One device for determining the strength of a 
magnetic field is previously known through Lennart 
Grahm, "Elektrisk matteknik, Analoga instrument och 
matmetoder", part 2, 1977, Elektrisk matteknik, Lund, 
pp 543-545. The voltage inducted in a small test body 
made from a ferromagnetic metal is examined with a 
Forster probe. The Forster probe consists of a small test 
body made of a ferromagnetic material with high perme- 
ability and provided with two windings, one of which 
used for alternating current magnetization and the other 
used for measuring the ensuing inducted voltage. The 
larger a constant magnetic field, the greater the ampli- 
tude of even harmonics when the probe is placed in a 
constant magnetic field. Thus, a phase detector with a 
reference voltage equal to twice the frequency of the ex- 
citation current can be used for supplying a signal which 
increases with an increase in the constant magnetic 
field. 

[0005] I n the implant art, a conventional magnetic field 
detector consists of a reed switch. However, reed 
switches are sensitive and rather expensive compo- 
nents which also take up a relatively large amount of 
space in the implant. 

[0006] In order to eliminate the need for a reed switch, 
therefore, recent proposals have suggested utilization 
of the implant's telemetry unit so the unit can also be 
used for detecting the presence of a magnetic field, in 
addition to its telemetry function. 
[0007] US-4 541 431 shows one such proposal with 
a combined telemetry and magnetic field detector unit. 
It contains a conventional resonance circuit containing 
e.g. a coil used in telemetry for transmitting and receiv- 
ing data. The resonance circuit is also used here for 
sensing the presence of a magnetic field whose strength 
exceeds a predefined value. The resonance frequency 
for the resonance circuit varies with the strength of the 
magnetic field. The resonance circuit is periodically ac- 
tivated, and the number of zero crossings for the signal 



are studied in a sensing window with a predefined du- 
ration. If a predetermined number of zero crossings oc- 
curs, this means that the strength of the magnetic field 
exceeds the predefined value. 
5 [0008] Thus, the known unit requires a plurality of 
components for detecting the frequency deviation and, 
thus, the magnetic field. 

[0009] The object of the present invention is to set 
forth a simplified and improved device for detecting 

10 magnetic fields around an implant. 

[0010] According to the invention, this object is 
achieved with the features set forth in the main claim. 
According to the invention, the reed switch is thereby 
eliminated, in contrast to the solution proposed in US-4 

is 541 431 which concurs with the main claim's preamble, 
by the use of a pulse transformer for magnetic field de- 
tection, whereby the pulse transformer is devised so it 
can also be used for the implant's telemetry function. 
[001 1] With a pulse transformer, magnetic field detec- 

20 tion is performed by determining the change in the pulse 
transformer's response to an applied pulse. This can be 
achieved simply and with few components, and the re- 
liability of detection accordingly increases simultane- 
ously. 

25 [0012] The configuration in the above-mentioned de- 
vice with two coils for determining the strength of a con- 
stant magnetic field requires a specific signal generator 
for the excitation signal and a further generator for the 
reference voltage frequency in the phase comparator. 

30 Thus, this known device is more complex than the de- 
vice set forth in the main claim, in addition to the fact 
that it is not intended for the implant art nor is it combin- 
able with telemetry. 

[0013] Advantageous embodiments of the invention, 
35 in which e.g. the threshold value for magnetic field de- 
tection is programmable, are set forth in the dependent 
claims. 

[0014] The invention will now be explained in greater 
detail, referring to six FIGURES in which 

40 

FIG. 1 is a block diagram of an implant incorporating 
the invention; 

FIG. 2 is a block diagram of the combined telemetry 
and magnetic field detector unit; 

45 FIG. 3 is a schematic circuit diagram of a first, pre- 
ferred embodiment of the invention; 
FIG. 4 shows a number of curve morphologies for 
the coil signals in the first preferred embodiment; 
FIG. 5 is a schematic circuit diagram of a second, 

50 preferred embodiment of the invention; 

FIG. 6 shows a number of curve morphologies for 
the coil signals in the second preferred embodi- 
ment; 

55 [0015] In the FIGURES the same reference designa- 
tions are used for similar or identical elements. 
[001 6] The invention is primarily exemplified in the de- 
scription by an implant in the form of a pacemaker. It will 
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be obvious to anyone well-versed in the art that no lim- 
itation is to be assumed here and that the implant can 
also be e.g. a defibrillator, an insulin pump or any other 
medical device. 

[0017] In FIG. 1 is shown the implant 1 inserted under 5 
the skin (designated with a dashed line in the FIGURE), 
an organ 6 and a programmer 4. The implant 1 contains 
a telemetry unit 2 for duplex communications with the 
programmer 4, a programmable control device 3 for 
controlling and coordinating the units in the implant and 
a therapy unit 5 for supplying appropriate therapy to the 
organ 6, all in accordance with the prior art in the field. 
As previously noted, the implant 1 can be exemplified 
with a pacemaker, the organ 6 then being a heart and 
the therapy unit 5 a pulse generator, controlled by the 
control unit 3, for stimulating the heart 6 with stimulation 
pulses at a rate which can be set by a physician and 
transmitted to the implant with the aid of the programmer 
4. 

[0018] FIG. 2 is a block diagram of the telemetry unit 

2. 

[0019] According to the invention, this unit is a com- 
bined telemetry and magnetic field detector unit and 
contains telemetry circuits 7 used for transmitting and 
receiving signals to and from the programmer 4 and for 
detecting magnetic fields, a magnetic field indicator 8 
which indicates the presence of a magnetic field, control 
logic 9 for controlling the telemetry unit 2 and a discrim- 
inator circuit 10 for signals received by the telemetry cir- 
cuits 7. The function of the parts in the telemetry units 
will be apparent from the description below. 
[0020] In FIG. 3 is shown in greater detail a first pre- 
ferred embodiment of the invention, whereby the telem- 
etry circuits 7 contain a coil unit 11,12 consisting of a 
first coil 1 1 and a second coil 1 2, a drive voltage source, 
V DD , a grounded level, V ss , a capacitor 13, a resistor 
14 and a connection point 20. With the aid of a plurality 
of switches S1 -S6 controlled by the control logic 9, the 
components in the telemetry circuits are enabled ac- 
cording to the function the telemetry circuits are to per- 
form. 

[0021] The drive voltage source, V^, is connected, 
via a switch S1 . to the connection point 20. The first coil 
11 and the second coil 12 are connected in series, 
whereby the first coil 11 is connected to the connection 
point 20 and the second coil 12 is connected, via a 
switch S3, to Vgg. T ^ te capacitor 1 3 is connected to the 
connection point 20 and, via a switch S5, to V^. The 
resistor 14 is connected to the connection point 20 and, 
via a switch S6, to V^. 

[0022] The connection between the coils 1 1 and 12 is 
connected, via a switch S2, to Vss- Between S3 and the 
second coil 12 there is a connection, via a switch S4, to 
the first input terminal of the magnetic field indicator 8. 
The discriminator circuit 1 0 is connected to the connec- 
tion point 20. 

[0023] The device senses at a specific interval, e.g. 
once a second, whether or not a magnetic field is 



present. When this magnetic field test is performed, the 
switches S2 and S4 are closed, whereas S3, S5 and S6 
are open. Thus, the second coil 12 is connected by 
switch S4 to the magnetic field indicator 8. The indicator 
consists of a differential amplifier with a second input 
terminal 18 at which the desired threshold value for 
magnetic field detection is set. The setting can be made 
by telemetry from a programmer. The switch S1 is 
closed for a specific period of time, e.g. of about 30 u,s. 
In this period, the first coil is therefore connected to the 
drive voltage, Vqq, whereby a brief pulse 15 is applied 
to the first coil 11 (see FIG. 4). A signal 16 is thereby 
inducted in the second coil 12 which is inductively cou- 
pled to the first coil 11. The coils jointly form a pulse 
transformer. In FIG. 4 is shown certain curve morphol- 
ogies for signals on the coils, without (dashed line) and 
with (solid line) an external magnetic field. In the FIG- 
URE, the horizontal axis represents a time axis, gradu- 
ated in (is, whereas the vertical axis represents voltage 
and is graduated in volts. If an external magnetic field 
is present, the permeability of the core declines. This 
leads in turn to a decline in mutual inductance between 
the coils. This can be seen in the curve morphology for 
the second coil which displays a reduced initial ampli- 
tude 1 7 (the peak amplitude of the first half-period) when 
an external magnetic field is present. Comparing this in- 
itial amplitude in the magnetic field indicator 8 with a first 
threshold value, V 1§ set on the magnetic field indicator 
and indicating when the initial amplitude drops below 
this value results in an indication of the presence of a 
magnetic field. A typical value for V A can be 20% below 
the amplitude obtained when no magnetic field is 
present. 

[0024] When the device is to be used for telemetry, 
the switches S2 and S4 are open, whereas S3 is closed. 
S5 is closed in transmission, i.e. the capacitor 1 3 is con- 
nected to Vss, whereas S6 is open, i.e. the resistor 14 
is not connected to V ss - The coils 11, 12 jointly form, 
with the capacitor 13, a resonance circuit which, with a 
suitable choice of component values, has a preferred 
resonance frequency of 8 Hz and a high Q value. The 
switch S1 is quickly opened and closed, causing brief 
pulses to be applied to the resonance circuit in which 
the coils constitute the transmission antenna for the 
electromagnetic waves. The pulse trains generated in 
this manner contain the information to be transmitted to 
the programmer 4. 

[0025] When signals are received from the program- 
mer 4, S1 and S5 are open and S6 is closed. The coils 
11, 12 pick up the signals transmitted by the program- 
mer, and these signals are sent to the control device 3 
via the discriminator circuit 1 0. The discriminator circuit 
10 contains e.g. a comparator in which the signal level 
for the received signal is compared to a predefined 
threshold level, and only signals exceeding this level are 
processed. In reception, the resistor 14 dampens the 
signal so no residual voltage remains in the coils when 
transmission or reception is to start. 
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[0026] Referring to FIGURES 5 and 6, a second pre- 
ferred embodiment for the telemetry circuits 7 will now 
be described. Exactly as in the first preferred embodi- 
ment, these circuits contain a first coil 1 1 and a second 
coil 12 wound around the same core, a capacitor 13, a 
resistor 14, a connection point 20, a drive voltage 
and a grounded level, V^. With the aid of a plurality of 
switches S1 -S8, which are controlled by the control logic 
9, the respective components are enabled according to 
the function the telemetry circuits are to perform. The 
switches S1 to S6 have the same placement and func- 
tion as previously described. In addition, the first coil 1 1 
is connected, via a switch S7, to the second coil 1 2, and 
the connection point 20 is connected, via a switch S8, 
to the connection between the switch S7 and the second 
coil 1 2. The switch S7 is located between the connection 
socket which is connected to via S2, and the con- 
nection socket is connected to the connection point 20 
via S8. 

[0027] The device senses at a specific interval, e.g. 
once a second, whether or not any magnetic field is 
present. When this magnetic field test is performed, the 
switches S2, S4 and S8 are closed, whereas S3, S5, S6 
and S7 are open. Thus, the second coil 1 2 is connected 
by switch S4 to the magnetic field indicator 8. The switch 
S1 is closed for a specific period of time, whereby a 
pulse 15 is emitted, in the same way as previously de- 
scribed, and applied to the first coil 11 , and a signal 16 
is inducted in the second coil, whereby the coils jointly 
form a pulse generator. In FIG. 6 is shown curve mor- 
phologies for signals on the coils, without (dashed line) 
and with (solid line) an external magnetic field. The FIG- 
URE uses the same designations for the axes as in FIG. 
4. If no external magnetic field is present, the signal in 
the second coil 1 2 does not change when a pulse 15 is 
applied to the first coil 1 1 . If a magnetic field is present, 
however, the curve morphology for the second coil will 
display a rising initial amplitude 1 7. Comparing this initial 
amplitude in the magnetic field indicator 8 with a second 
threshold value, V 2 , set on the magnetic field indicator 
and indicating when the initial amplitude exceeds this 
value results in an indication of the presence of a mag- 
netic field. 

[0028] When the device is to be used for telemetry, 
the switches S2, S4 and S8 are open, whereas S3 and 
S7 are closed. Telemetry transmission is otherwise per- 
formed in the same way as described above for the first 
preferred embodiment. 

[0029] According to the main claim, the coil unit 11 , 
1 2 consists of two parts which in magnetic field detection 
are interconnected by the control logic 9 in such a way 
that they form the primary side and secondary side re- 
spectively of a, pulse transformer. In the described, pre- 
ferred embodiments, the primary side consists of a first 
coil 11 and secondary side of a second coil 12. In other 
embodiments, not described here, the primary side and 
secondary side respectively can consist of two or a plu- 
rality of coils. 



[0030] In the two described embodiments, the coils 
are connected in series when the device is used for te- 
lemetry. In other embodiments of the invention, the coils 
can be connected in parallel, or only one of the coils is 
5 utilized for telemetry. 

[0031] There is no magnetic field detection while te- 
lemetry is in progress. 

[0032] The threshold values V 1 and V 2 with which the 
initial amplitude of the signal on the second coil is corn- 
to pared can, as noted above, be set by telemetry when 
the implant is in place in a patient's body or during im- 
plant fabrication. 
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40 Claims 

1 . A combined telemetry and magnetic field detector 
unit (2) in a medical implant, whereby the combined 
unit (2) has control logic (9), a magnetic field indi- 

45 cator (8) and a telemetry circuit (7) containing a 
drive voltage source (V^), a plurality of switches 
(S1-S8) and a coil unit (11 , 12), 
and whereby the control logic (9) is arranged to op- 
erate the switches in such a way that switching is 

so achieved between the telemetry function and the 
magnetic field detection function of the combined 
unit (2) so the coil unit (11 , 12) is utilized for trans- 
mission of telemetry signals to and from a program- 
mer (4) and for magnetic field detection respective- 

55 |y ( characterized In that the coil unit (11,12) con- 
sists of parts which in magnetic field detection are 
interconnected by the control logic (9) in such a way 
that they form a primary side and a secondary side 
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of a pulse transformer, 

whereby the magnetic field indicator (8) Is connect- 
ed by the control logic (9) to the pulse transformer's 
secondary side. 

2. A combined unit according to claim 1 , character- 
ized in that the part of the coil unit forming the pri- 
mary side consists of a first coil (11), and the part 
of the coil unit forming the secondary side consists 
of a second coil (12). 

3. A combined unit according to claim 2, character- 
ized in that the first coil (11) and the second (12) 
coil share the same core. 

4. A combined unit according to claim 2 or 3, charac- 
terized in that the second coil (12), when there is 
a switch to the magnetic field detection function, is 
arranged for connection to the magnetic field indi- 
cator (8) via a first switch (S4) of the switches 
(S1-S8). 

5. A combined unit according to claim 4, character- 
ized In that the magnetic field indicator (8) has at 
least one threshold value (V 1( V 2 ) and is arranged 
to compare the threshold value (Vj , V 2 ) to a signal, 
inducted in the second coil (12) by a pulse in the 
first coil (1 1 ), whereby the pulse is generated when 
the first coil (11) is connected to the drive voltage 
source (V DD ), via a second switch (S1) of the 
switches (S1-S8), in a time period long enough for 
signal induction. 

6. A combined unit according to any of the preceding 
claims, characterized in that the control logic (9) 
is arranged to perform periodic magnetic field de- 
tection. 

7. A combined unit according to claim 5, character- 
ized in that the magnetic field indicator (8) has an 
input terminal (18) for setting the threshold value 
(V 1f V 2 ) for magnetic field detection, 

whereby the input terminal (18) is arranged to re- 
ceive a telemetric, threshold value-determining sig- 
nal from the programmer (4). 

8. A combined unit according to claims 1-7, charac- 
terized in that the drive voltage source (V DD ) is 
connected, via the second switch (S1 ), to a connec- 
tion point (20), the first coil (11) and the second coil 
(12) are connected in series, whereby the first coil 
is connected to the connection point (20) and the 
second coil (12) is connected, via a third switch 
(S3), to a grounded level (V^), a capacitor (13) is 
connected to the connection point (20) and, via a 
fourth switch (S5), to the grounded level (Vss), a 
resistor (14) is connected to the connection point 
(20) and, via a fifth switch (S6), to the grounded lev- 



el (Vss), tne connection between the first coil (11) 
and the second coil (12) is connected, via a sixth 
switch (S2), to the grounded level (V ss ), 
whereby the first and sixth switches (S2, S4) are 
5 closed, and the third, fourth and fifth switches (S3, 
S5, S6) are open in magnetic field detection. 

9. A combined unit according to any of claims 5-8, 
characterized in that the magnetic field indicator 

10 (8) emits a signal in magnetic field detection if the 
initial amplitude (1 7) for a signal inducted in the sec- 
ond coil (1 2) is less than a first threshold value (V^ ), 

10. A combined unit according to claim 8, character- 
is ized in that the first coil (11) is connected, via a sev- 
enth switch (S7), to the second coil (12) and the 
connection point (20) is connected, via an eighth 
switch (S8), to an output terminal on the connection 
between the seventh switch (S7) and the second 

20 coil, 

whereby the first, sixth and eighth switches (S2, S4, 
S8) are closed and the third, fourth, fifth and sev- 
enth switches (S3, S5, S6, S7) are open in magnetic 
field detection. 

25 

11. A combined unit according to claim 10, character- 
ized in that the magnetic field indicator (8) in mag- 
netic field detection emits a signal if the initial am- 
plitude (1 7) of the signal inducted in the second coil 

30 (1 2) is greater than a second threshold value (V 2 ). 



Patentanspruche 

35 1. Kombinierte Telemetrie- und Magnetfelddetektor- 
einheit (2) in einem medizinischen Implantat, wobei 
die kombinierte Einheit (2) eine Steuerlogik (9), ei- 
nen Magnetfeldindikator (8) und eine Telemetrie- 
schaltung (7) mit einer Treiberspannungsquelle 

40 (V D0 ) aufweist, ferner eine Vielzahl von Schaltern 
(S1-S8) und eine Spuleneinheit (11, 12), 
und wobei die Steuerlogik (9) so ausgebildet ist, 
daB sie die Schalter derart betatigt, daB ein Schal- 
ten zwischen der Telemetriefunktion und der Ma- 

45 gnetfelderfassungsfunktion der kombinierten Ein- 
heit (2) erreicht wird, und so die Spuleneinheit (11 , 
1 2) zur Ubertragung von Telemetriesignalen zu und 
von einem Programmierer (4) bzw. zur Magnetfel- 
derfassung benutzt wird, dadurch gekennzeich- 

50 net, daB die Spuleneinheit (11, 12) aus Teilen be- 
steht, die bei der Magnetfelderfassung durch die 
Steuerlogik (9) derart miteinander verbunden wer- 
den, daB sie eine Primarseite und eine Sekundar- 
seite eines Impulsubertragers bilden, 

55 wobei der Magnetfeldindikator (8) durch die Steu- 
erlogik (9) mit der Sekundarseite des Impulsuber- 
tragers verbunden wird. 
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2. Kombinierte Einheit nach Anspruch 1 , dadurch ge- 
kennzeichnet, daB der Teil der Spuleneinheit der 
die Primarseite bildet, aus einer ersten Spule (11) 
besteht und der Teil der Spuleneinheit der die Se- 
kundarseite bildet, aus einer zweiten Spule (12) be- 
steht. 

3. Kombinierte Einheit nach Anspruch 2, dadurch ge- 
kennzeichnet, daB die erste Spule (11) und die 
zweite Spule (12) den gleichen Kern teilen. 

4. Kombinierte Einheit nach Anspruch 2 oder 3, da- 
durch gekennzeichnet, daB die zweite Spule (12) 
angeordnet ist zum Verbinden mit dem Magnet- 
feldindikator (8) uber einen ersten Schalter (S4) der 
Schalter (S1-S8), wenn eine Schalterstellung fur 
die Magnetfelderfassungsfunktion vorliegt. 

5. Kombinierte Einheit nach Anspruch 4, dadurch ge- 
kennzeichnet, daB der Magnetfeldindikator (8) we- 
nigstens einen Schwellwert (V lt V 2 ) aufweist und 
so ausgebildet ist, da(3 er den Schwellwert (V 1t V 2 ) 
mit einem Signal vergleicht, das infolge eines Im- 
pulses in der ersten Spule (1 1 ) in der zweiten Spule 
(12) induziert wird, wobei der Impuls erzeugt wird, 
wenn die erste Spule (11) mit der Treiberspan- 
nungsquelle (V^) uber einen zweiten Scharter (S1 ) 
der Schalter (S1-S8) eine fur eine Signalinduktion 
ausreichend lange Zeitdauer verbunden wird. 

6. Kombinierte Einheit nach einem der vorhergehen- 
den Anspruche, dadurch gekennzeichnet, daB 
die Steuerlogik (9) so ausgebildet ist, daft sie eine 
periodische Magnetfelderfassung durchfuhrt. 

7. Kombinierte Einheit nach Anspruch 5, dadurch ge- 
kennzeichnet, daB der Magnetfeldindikator (8) ei- 
nen EingangsanschluB (18) zum Einstellen des 
Schwellwertes (Vj, V 2 ) fur die Magnetfelderfassung 
besitzt, 

wobei der EingangsanschluB (18) so ausgebildet 
ist, daB er ein telemetrisches schwelrwertbestim- 
mendes Signal vom Programmierer (4) empfangt. 

8. Kombinierte Einheit nach einem der Anspruche 1 
bis 7, dadurch gekennzeichnet, daB die Tretber- 
spannungsquelle (Vqq) uber den zweiten Schalter 
(S1 ) mit einer Verbindungsstelle (20) verbunden ist, 
die erste Spule (11) und die zweite Spule (12) in 
Reihe geschaltet sind, wobei die erste Spule mit der 
Verbindungsstelle (20) und die zweite Spule uber 
einen dritten Schalter (S3) auf Massepegel (V^) 
geschaltet ist, ein Kondensator (13) mit der Verbin- 
dungsstelle (20) verbunden und uber einen vierten 
Schalter (S5) auf Massepegel (V^) geschaltet ist, 
ein Widerstand (14) mit der Verbindungsstelle (20) 
verbunden und uber einen funften Schalter (S6) mit 
Massepegel (V^) verbunden ist und die Verbin- 



dungsstelle zwischen der ersten Spule (11) und der 
zweiten Spule (12) uber einen sechsten Schalter 
(S2) mit dem Massepegel (V ss ) in Verbindung 
stent, 

5 wobei bei der Magnetfelderfassung der erste und 
dersechste Schalter (S2, S4) geschlossen und der 
dritte, vierte und funfte Schalter (S3, S5, S6) geoff- 
net sind. 

10 9. Kombinierte Einheit nach einem der Anspruche 5 
bis 8, dadurch gekennzeichnet, daB der Magnet- 
feldindikator (8) bei der Magnetfelderfassung ein 
Signal ausgibt, falls die Anfangsamplitude (17) fur 
ein in der zweiten Spule (12) induziertes Signal klei- 
ner als ein erster Schwellwert (Vj) ist. 

10. Kombinierte Einheit nach Anspruch 8, dadurch ge- 
kennzeichnet, daB die erste Spule (11) uber einen 
siebten Schalter (S7) mit der zweiten Spule (12) 
verbunden ist, und die Verbindungsstelle (20) uber 
einen achten Schalter (S8) mit einem Ausgangsan- 
schluB an der Verbindungsstelle zwischen dem 
siebten Schalter (S7) und der zweiten Spule in Ver- 
bindung steht, 

wobei bei der Magnetfelderfassung der erste, sech- 
ste und achte Schalter (S2, S4, S8) geschlossen 
und der dritte, vierte, funfte und siebte Schalter (S3, 
S5, S6, S7) geoffnet sind. 

11. Kombinierte Einheit nach Anspruch 10, dadurch 
gekennzeichnet, daB der Magnetfeldindikator (8) 
bei der Magnetfelderfassung ein Signal ausgibt, 
falls die Anfangsamplitude (17) des in der zweiten 
Spule (12) induzierten Signals groBer als ein zwei- 
ter Schwellwert (V 2 ) ist. 



Revendications 

to 1 . Unite (2) combinee de detection de champ magne- 
tique et de t6lemesure dans un implant m6dical, 
Punite (2) combinee ayant un systeme (9) logique 
de commande, un indicateur (8) de champ magn6- 
tique et un circuit (7) de telemesure contenant une 

45 source (V DD ) de tension d'attaque, une pluralite de 
commutateurs (S1 a S8) et une unite (11 , 12) a bo- 
bine, 

et dans laqueile le systeme (9) logique de 
commande est agence pour faire fonctionner les 

so commutateurs de telle maniere qu'une commuta- 
tion est obtenue entre la fonction de telemesure et 
la fonction de detection de champ magnetique de 
I'unite (2) combinee, de sorte que I'unite (11, 12) a 
bobine est utilisee pour la transmission de signaux 

55 de telemesure vers un dispositif (4) de programma- 
tion et en provenance d'un dispositif (4) de program- 
mation et pour une detection de champ magnetique 
respectivement, caracterisee en ce que I'unite (11, 
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12) a bobine est constitute de parties qui, dans la 
detection de champ magnetique, sont interconnec- 
tees par le systeme (9) iogique de commande de 
telle maniere qu'elles forment un cote primaire et 
un c6te secondaire d'un transformateur d'impul- 
sion, 

I'indicateur (8) de champ magnetique etant 
connecte par le systeme (9) Iogique de commande 
au cote secondaire du transformateur d'impulsion. 

2. Unite combinee suivant la revendication 1 , carac- 
terisee en ce que la partie de I'unite a bobine for- 
mant le cote primaire est constitute d'une premiere 
bobine (11), et la partie de I'unite a bobine formant 
le cote secondaire est constitute d'une seconde bo- 
bine (12). 

3. Unite combinee suivant la revendication 2, carac- 
terisee en ce que la premiere bobine (1 1 ) et la se- 
conde bobine (12) partagent le meme noyau. 

4. Unite combinee suivant la revendication 2 ou 3, ca- 
racterisee en ce que la seconde bobine (12), lors- 
qu'il y a commutation vers la fonction de detection 
de champ magnttique, est disposee pour une con- 
nexion avec I'indicateur (8) de champ magnetique 
par I'intermediaire d'un premier commutateur (S4) 
des commutateurs (S1 a S8). 

5. Unite combinee suivant la revendication 4, carac- 
terisee en ce que I'indicateur (8) de champ magne- 
tique a au moins une valeur (V 1f V 2 ) de seuil et est 
agence pour comparer la valeur (V 1t V 2 ) de seuil a 
un signal, induit dans la seconde bobine (12) par 
une impulsion dans la premiere bobine (11), impul- 
sion etant produite lorsque la premiere bobine (11) 
est connectee a la source (V DD ) de tension d'atta- 
que, par I'intermediaire d'un second commutateur 
(S1) des commutateurs (S1 a S8), dans un laps de 
temps suffisamment long pour une induction de si- 
gnal. 

6. Unite combinee suivant I'une quelconque des re- 
vendications precedentes, caracterisee en ce que 
le systeme (9) Iogique de commande est agence de 
maniere a effectuer une detection periodique de 
champ magnetique. 

7. Unite combinee suivant la revendication 5, carac- 
terisee en ce que I'indicateur (8) de champ magne- 
tique a une borne (1 8) d'entree pour regler la valeur 
(V 1( V 2 ) de seuil pour une detection de champ ma- 
gnetique, 

la borne (1 8) d'entree etant disposee pour re- 
cevoir un signal de telemesure a determination de 
valeur de seuil du dispositif (4) de programmation. 

8. Unite combinee suivant I'une des revendications 1 



a 7, caracterisee en ce que la source (V DD ) de ten- 
sion d'attaque est connectee, par I'intermediaire du 
second commutateur (S1), a un point (20) de con- 
nexion, la premiere bobine (1 1 ) et la seconde bobi- 

5 ne (1 2) etant connectees en serie, la premiere bo- 
bine etant connectee au point (20) de connexion et 
la seconde bobine (1 2) etant connectee, par I'inter- 
mediaire cTun troisieme commutateur (S3), a un ni- 
veau (Vss) de mise a la terre, un condensateur (1 3) 

10 est connecte au point (20) de connexion et, par I'in- 
termediaire d'un quatrieme commutateur (S5), au 
niveau (V^) de mise a la terre, la resistance (14) 
est connectee au point (20) de connexion et, par 
I'intermediaire d'un cinquieme commutateur (S6), 

15 au niveau (V^) de mise a la terre, la connexion en- 
tre la premiere bobine ( 1 1 ) et la seconde bobine (1 2) 
est connectee par I'intermediaire d'un sixieme com- 
mutateur (S2), au niveau (V^) de mise a la terre, 
les premier et sixieme commutateurs (S2, S4) 

20 etant fermes, et les troisieme, quatrieme et cinquie- 
me commutateurs (S3, S5, S6) etant ouverts dans 
la detection de champ magnetique. 

9. Unite combinee suivant I'une quelconque des re- 
25 vendications 5 a 8, caracterisee en ce que I'indi- 
cateur (8) de champ magnetique emet un signal 
dans la detection de champ magnetique si I'ampli- 
tude (17) initiate pour un signal induit dans la se- 
conde bobine (12) est inferieure a une premiere va- 

30 leur (V t ) de seuil. 

10. Unite combinee suivant la revendication 8, carac- 
terisee en ce que la premiere bobine (11 ) est con- 
nectee, par I'intermediaire d'un septieme commuta- 

35 teur (S7), a la seconde bobine (12) et le point (20) 
de connexion est connecte, par I'intermediaire d'un 
huitieme commutateur (S8), a une borne de sortie 
sur la connexion entre le septieme commutateur 
(S7) et la seconde bobine, les premier, sixieme et 

40 huitieme commutateurs (S2, S4, S8) etant fermes 
et les troisieme, quatrieme, cinquieme et septieme 
commutateurs (S3, S5, S6, S7) etant ouverts dans 
la detection de champ magnetique. 

45 11. Unite combinee suivant la revendication 1 0, carac- 
terisee en ce que I'indicateur (8) de champ magne- 
tique dans ia detection de champ magnetique emet 
un signal si I'amplitude (1 7) initiate du signal induit 
dans la seconde bobine (12) est superieure a une 

50 seconde valeur (V 2 ) de seuil. 
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FIG 3 
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